Activation of the phosphatidylinositol pathway in the primate corpus luteum by prostaglandin F2 alpha.
The current study was designed to investigate the ability of prostaglandin F2 alpha (PGF2 alpha) to activate a second messenger system (phosphatidylinositol pathway) in corpora lutea (CL) of rhesus monkeys. Activation of this pathway was assessed by monitoring the hydrolysis of phosphatidylinositol to inositol phosphates. Since inositol triphosphate mobilizes intracellular Ca2+, intracellular free calcium concentrations ([Ca2+]i) were also assessed in individual cells by fura-2 fluorescence photometry. These responses to PGF2 alpha were measured in luteal cells collected from nonpregnant rhesus monkeys. CL were collected during the early (days 4-5 after estimated LH surge; n = 4), mid (days 8-9; n = 4), and late (days 13-14; n = 5) luteal phase and 1 day after in vivo hCG treatment (15 IU/dose, morning and evening), which began during the midluteal phase (n = 5). PGF2 alpha significantly increased the accumulation of inositol phosphates in all groups (P less than 0.05), except the midluteal phase (P = 0.07). The luteal sensitivity to PGF2 alpha, judged by phosphatidylinositol hydrolysis, was low in the early to midluteal phase compared to that in the late luteal phase and after in vivo hCG treatment. PGF2 alpha also caused a rapid, yet transient, increase in [Ca2+]i in a large proportion of primate luteal cells. The proportion of luteal cells that responded to PGF2 alpha with an increase in [Ca2+]i was smaller (P less than 0.05) in CL collected during the early luteal phase than in the other groups. Luteal progesterone production was inhibited by PGF2 alpha in CL collected after in vivo hCG. CL treated in vivo with hCG also displayed in vitro the largest increases in phosphatidylinositol hydrolysis and [Ca2+]i in response to PGF2 alpha. Therefore, this study demonstrates that PGF2 alpha is a potent activator of the phosphatidylinositol pathway in the primate CL. This activation is augmented as the luteal phase progresses and is influenced by in vivo hCG treatment. This study also provides evidence that the inhibitory effects of PGF2 alpha on progesterone production are associated with the activation of the phosphatidylinositol pathway.